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THE DISCOVERY AND HISTORY OF THE CHROl\tOSPHERE. 

BY J, R. L:(!:AOH, OF DA.:nTMOUTIJ OOLLEGE. 

Extensive preparations had been made to observe the chro· 
mosphere and prominences during the eclipse of 1868. 
The spectroscope, for the first time, was directed toward 
these mysterious flames about which there had been so 
much discussion. They were about to disclose the secret of 
their composition. The observers, stationed at different points 
along the p�th of the eclipse, met with general success. A 
spectrum of bright lines was found to be given by the chro· 
mosphere and prominences, although at this time the word 
chromosphere had not been invented, and that envelupe which 
now bears the name had not, in reality, been distinguished as 
an envelope or atmosphllre separate from the photosphere; 
yet a red light had been seen around the sun, and it was this 
which gave the bright lines. The spectrum of bright lines 
Geen at once showed that this envelope must be gaseous and 
existing at a very hightemperature. To M. Janssen, the well 
known astronomer .. belongs the honor of succeeding in see
ing the bright lines when the sun was shining in full splen
dol'; Mr. Lockyer attempted, independently, to discern these 
lines, but failed, owing to defective instruments. The diffi 
culty to be snrmounted was this; the brightness of full sun
light eclipsed the comparatively feeble light given off by the 
prominences and chromosphere; how to get rid of this in· 
tense lIght was the problem. If a beam of sunlight be 
passed through a prism of glass, it will be dispersed, giving 
a spectrum of a certain length and brightness. Now if instead 
ef one, two or more prisms be used, there will be an increase 
in the length of the spectrum and a corresponding diminution 
of its brightness. Now, as the spectrum of the chromo
sphere and its appendages is not a continuous spectrum but 
a spectrum of bright lines, the only effect which an increase 
in the number of prisms used could have would be that of 
more widely separating the lines, not to any great extent di· 
minishing their brilliancy. Mr. Lockyer hoped, by using a 
sufficient number of prisms. to be able to see the prominences; 
for after toning down the glare of the solar spectrum, as given 
by one prism, he expected to see a monochromatic image, of 
the prominences he should examine, in each of tho lines 
given by the prominences. As stated above, he failed, not 
because his theory was wrong, but because of the imperfec
tion of the instruments he used. 

The next day after the eclipse of August 19, 1868, M 
.lanssen tried the e"periment and succeeded. There were 
the bright lines. Astronomers could now e"amine the 
prominences at their leisure. That which could be investi
gated heretofore only during an eclipse would now become 
a subject of daily study; in fact, M.Janssen had proved that 
it was possible to produce in effect a total eclipse whenever 
desired, providing the sun shone clear of clouds. 

"The next question which engaged astronomers was that of 
the coinCidence of the lines seen with those given by some 
known gas or gases. Sodium and other metals had been 
proved to exist in the sun long before. Kirchoff had discov
ered the law that every body has the power of absorbing 
such light as it �its. 'The coincidence of the bright lines 
given by the vapor of sodium with the D lines in the solar 
spectrum had been announced. The coincidence of the chro
mospheric lines with certain dark lines in the solar spectrum 
was soon established. The line, marked Ha in the engrav
ing, was found to coincide with the (J line of Kirchoff's map. 
BR with F, and By with a line near G. Thesll lines were co
incidelit with those given by glowing hydrogen, and as they 
weret'the most prominent and the brightest. hydrogen was 
announced as being the chief constituent of the prominences 
and chromosphere. Another line was seen in the orange part 
of the spectrum, which at first was thought to be the sodium 
line D; but this was a mistake, and the line was soon found to 
be more refrangible than D. This line has been called the 
D3line. What is the nature of the subfitance which produces 
it is still unknown; it is found whenever the prominences 
and chromosphere are examined. Other lines are sometimes 
seen, such as the sodium and magnesium lines. These are, 
however, generally found in the lower portions of the prom
inences and in the chromosphere proper, rarely being seen in 
the more elevated portions of the prominence�, probably by 
reason of the greater gravity of the vapors of these metals 
over hydrogen gas. Continued observation showed that the 
sun was l3urrounde:l hy immense masses of hydrogen) ejected. 
from the chromosphere, which were continually changing 
their form, bursting out, now here, now there; and when we 
consider that only a small portion of the sun's surface can be 
examined on any one day, only the edge or limb, it is appar
ent that innumerable outbursts occur of which we have no 
knowledge. 

Of the mighty forces which are at work in that orb, which 
has been justly termed the ruler, fire, light, and life of the 
planetary system, we can have no conception; of the forces 
which Lave the power of hurling immense maS3es of matter 
to the hight of hundreds of thousands of miles, and at a ve
locity with which we are entirely unacquainted. That the 
chromosphere is the abiding place of terrific cyclonic storms, 
and (if we may be allowed the expression) volcanic eruptions, 
is a fact beyond doubt; daily evidence meets our eyes attest
ing to the turmoil going on therein. 

HEARD'S VENTI:{.ATING HAT. 

Not only in tropical climates, but in t!J.e torrid tempocature 
of midsummer, experienced in our latitude, will such an in
vention, as the one illustrated in our engraving, be found of 
gr'lat service and comfort. The overheating of the head has 
often resulted in total prostration and even death, while un· 
doubtedly many lesser disturbances of the general health are 
indirectly caused by it, not to speak of the great discomfor, 
resulting from a heavy almost air.tight head covering, in hot 
weather. While it is requisite that the head should be pro· 
tected from the direct rays of the sun, it is also desirable that 
the air should have free access to all parts of the scalp, thus 
keeping it cool, carrying off the perspiration, and obviating 
not only the greater evils above alluded to, but the minor one 
of baldness, which is greatly hastened by overheating. 

The making of a few perforations at the top of the crown 
of a hat does not really make a ventilating llat. To ventilate 
an air space requires either very much larger openings than 
thefie, in proportion to the space to be ventilated, or else 
openings below as well as above, so that the currents of 
heated air rising may meet opposing descending currents, 
and may be freely replaced by cooler air entering at the bot
tom. 

Now, in t his hat, these principles are fully carried out. 
Air enters through an annular space formed between the 
sweatband, A, and the exterior, B. Rising equally about all 
parts of the head, it passes out of the opening, C, which ex
t'mds entirely about the top of the crown, the part, D, over· 
lapping the part, B, so as to exclude rain. 

The hat may be made of any suitable material, and the 
ventilating device does not, as will be sGen, interfere with 
conform ability to reigning styles. 

The invention was patented May 24, 1870, by Dr. Joseph 
M. Heard, then of Aberdeen, Miss., but now of West Point, 
Miss., whom those desirous of manufacturing on royalty may 
address for further particulars. 

�.-.-
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COMBINED CAST IRON AND WROUGHT IRON ARCH 
GIRDERS. 

A cast iron arch girder is considered as a long column sub� 
ject to a certain amount of bending strain, and the resistance 
will be governed by the laws affecting the strength of beams, 
as well as those relating to the strength of columns. By rea. 
son of the slight curvilinear form of the cast iron arch gird
ers, so much in general use, they will not compare as favora
bly with the laws governing columns as with those governing 
beams. 

The metallic arch in one piece differs materially from a 
stone or brick arch. In the latter, by the use of separate 
blocks, the capacity of the material to resist compression only 
is exerted; while, with the use of an arch of any material 
in one piece, both extension and compression are brought into 
play. 

A stone or brick arch is an arrangement of blocks (VOU8. 
soirs) set in a curvilinear form, each block separate from the 
other, and subject only to compression. The greater the 
weight placed upon the arch, the more compressed and com. 
pact these VOU880irs become. Their resultant pressure, or the 
thrust of the arch, is received by piers or abutments at the 
extremities; and, should a slight yield of the abutment take 
place, it would only cause a further setting of the vou88oir8, 
and not affect the strength of the arch in the same d egree 
that would be caused by the elongation of the wrought iron 
tie rod in a caBt iron arch girdel;" as the deflection of the lat. 
tel' is not great before rupture takes place, and a slight elon. 
gation of the rod causes considerable deflection. 

Most materials used in the construction of arches have a' 
much greater capacity to resist compression than to resist ex
tension; and it is obvious that this system of vou88m1'8, when 
made of a rna terial whose resistance to compression is greater 
than to extension, has an advantage over those in which the 
material is used in one piece. As wrought iron possesses the 
property of greater resistance to extfmsion than to compres
sion, its use is analogous that of a tie rod. 

In the cast iron arch girder, both extension and compres. 
ilion are exerted, as on a straight beam, and these are the 
grjlatest at those points which are most distant from the neu
tral axis of cross section; hence the point of rupture will 
occur at one of these two extremes. 

In cast iron, the resistance of compression is to that of ex
tension in the ratio of six and a half to one; and, being a 

rigid, crystalline, unmalleable substance, weak in its resist. 
ance to extension as compured to that to compression, it be. 
comes a matter of calculation, which should be based upon 

experiment, to adjust the malleable wrought iron tie. which 
In a Belgian el:change, the Chronique de l'Indu8trie, we has a certain degree of extensibility, coming into play in pro

find the description of an interesting little invention, which portion as the girder is loaded. These girders, as ordinarily 
has found favor with the Grand Duke Con st.an tine, of Rus- constructed, have the arch or casti ngin one piece, with grooves 
sia, and has been adopted into the naval service of that coun· at the ends to receive the wrought iron tie rods; the latter, 
try. It is a signal light of peculiar properties, being ignited being a little shorter, are expanded by heat and then placed 
by water, and, although unable to ignite other objects, not to in position in the casting, and allowed to contract in cooling, 
be extinguished by wind or water. It is mid to produce a to tie the bottom of the casting, thus acting as an abutment 
very powerful and brilliant light, which c,an be observed at to receive the horizontal thrust of the arch. If the tie rod 
a great distance and retains its illuminating quality, though should be too long, it does not receive the full proportion of 
in small compa�s, for a considerable leng'h of time. the strain until the cast iron has so far deflected that its lower 

The apparatus, an in· edge is subject to a severe tensile strain which Cast iron is 
vention of N.T. Holmes, feeble to resist. 
consists of a sheet metal If, as is more frequently the case, the tie rod is made too 
cylinder, having a coni. short, it is subject to severe initial strain, which is added, to 
cal top and a tube of the strain proper induced by the load, to produce rupture. 
about six inches in Wrought iron is extended about a one thous.lndth part of its 
length projecting from length by every ten tuns of direct strain per square inch of 
its bottom. It is filled' cross section, which is the limit of elasticity of the best iron, 
with phosphate of cal· as eight tuns per square inch is for ordinary iron. There� 
cium, which is prepared fore, a cast iron arch girder, with wrought iron tension rod, 
in the following man· cannot be considered as an elastic arch confined between fixed 
ner: Pieces of chalk abutments. 
are put into a crucible, 
together with a quan. 
tity of amorphous 
pho�phorus, and then 
brought to a white heat. 
The chalk, becoming 

=-= -=-- incandescent, absorbs 
---11111,.-

_ the vapors of phospho. 
rus, and thereby be· 
comes phosphate of 

chalk. The apparatus, when filled with this substance, is 
hermetically closed and preserves it for an indefinite period. 

When to be used" the top of the cone is cut off, and a hole 
bored through the end of the.pendent tube. A float is con· 
nected with the cylinder in the manner shown in the engrav
ing, and then launched . The water, entering the tube, causes 
the phosphate of calcium to decompose and to generate a 
quantity of gas, which, escaping at the top, is ignited by 
contact with the ail', and remains so until the content3 have 
been entirely consu med. It is stated that the London Board 
of Trade has recommended the adoption of these signals in 
place of the blue danger signals at present in liee in the com 
mercial navy, experiments having proved the superiority of 
this ingenious invention. . 

_ . .,.-

How TO PRESERVE SOAP GREASE.-Fill a cask half full of 
good strong lye and drop all refuse grease therein. Stir up 
the mixture onct;) a week. 
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The usual careless manuel' in which these wrought iron tie 
rods are adjusted to the cast irou arches, ordinarily one quar. 
ter of an inch and occasionally three eighths of an inch less 
in length than the recess made in the casting for their recep
tion, thus detracting from their capacity to resist strain and 
causing the cast iron arch to camber or the rod to elongate
usually both-with want of knowledge of the proper propor. 
tion of the cast iron arch to the tie rod, imperfect castings, 
bad welds, and great atmospheric changes, are the cau�es of 
the several failures of these girders in this city during the 
past few years. The last case of this kind occurred in a 
building on the southeast corner of 56th street and Sixth 
avenue, New York, on the 28th of last November. The ther. 
mometer had fallen 22° in a few hours, and the three inch 
rod of the girder parted at the wf'ld. This girder, whose 
distanCl'l between the supports was about 25 feet, was marked 
to sustain 125 tuns, and broke with a load of about 60 tuns. 
It was set up in the building just before the enforcement of 
the law requiring it to be tested. 

In view of these facts and the observations I have made 
in testing about 270 of these girders, I conclude that, as or· 
dinarily made, in proportioning the wrought iron tie to the 
cast iron arch, one square inch of cross section of tie rod 
should be allowed for every ten net tuns of load imposed 
upon the span of the arch. Regarding the arch as flexible, 
or as possessing no inherent stifihess, and the tie rod as a 
chord without weight, the following formula is proper; 

Let S equal span in feet; V the versed sine in feet; U the 
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uniform load per foot of span; H the horizontal thrust or 
strain; then U S2 

H=SV P. H. JACKSON, 

Inspector of Iron Construction, Department of Buildings, 
New York city, 
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FRICTIONAL _ GEARING. 

BY E. s. wrCKLIH. 

NUMBER II. 

To select the best material, for driving pulleys in friction 
gearing, has required considerable experience; nor is it cer
tain that this object has yet been attained. Few, if any, well 
arranged and careful experiments have been made with a 
view of determining the comparative value of different ma
terials as a frictional medium for driving iron pulleys. The 
various theories and notions of builders have, however, caused 
the application to this use of several varieties of wood, and 
also of leather, india rubber, and paper; and thus an oppor 
tunity has been given to judge of their different degrees of 
efficiency. The materials most easily obtained, and most used, 
are the different varieties of wood, and of these several have 
given good results. 

For driving light machinery, running at high speed, as in 
sash,door,and blind factories,basswood,the linden of the South
ern and Middle States (Tilia .Americana), has been found to 
possess good qualitieo, having considerable durability and 
being unsurpassed in the smoothness and softness of it, 

'movement. Cotton wood (populu8 rnonUifera) has been tried 
for small machinery with resclts somewhat similar to those 
of basswood, but is found to be more affected by atmospheric 
changes. And even white pine makes a driving surface 
whioh is, considering the softness of the wood, of astonishing 
efficiency and durability. But for all heavy work, where 
from twenty to sixty horse power is transmitted by a single 
contact, soft maple (acer rubrum) has, at pre8ent, no rival. 
Driving pulleys of this wood, if correctly proportioned and 
well built, will run for years with no perceptible wear. 

For very small pulleys, leather is an excellent driver a-';ld 
is very durable; and rubber al$o possesses great adhesion as 
a driver; but a surface of soft rubber undoubtedly requires 
more power than one of a less elastic substance. 

Recently paper has been introduced as a driver for small 
machinery, and has been app:ied in some situations where 
the test was most severe; and the remarkable manner in 
which it has thus far withstood the sevority of these tests 
appears to point to it as the most efficient material yet tried. 

The proportioning of friction pulleys to the work required 
and their substantial and accurate construction are mlltters 
of perhaps more importance than the seleotion of material. 
Th.e mechanic who thinks he can put up frictional gearing 
temporarily and cheaply will make it a failure. Leather 
belts may be made to submit to all manner of abuse, but it 
is not so with friction pulleys. They must be most accurately 
and substantially made, and put up and kept in perfect line. 

AE large drivers, say from four to ten feet diameter and 
from twelve to thirty inch face, should have rims of soft ma
ple six or seven inch.es deep. These should be made up of 
plank, one and a half or two inches thick, cut into" cants," 
one sixth, eighth, or tenth of the circle, so aJ to place the 
grain of the wood as nearly as practicable in the direction of 
the circumference. The cants should be closely fitted, and 
put together with white lead or glue, strongly nailed and 
bolted. The wooden rim, thus made up to within about three 
inches of tie width required for the finished pulley, is mount 
ed upon one or two heavy iron " spiders," with six or eight 
radial arms. If the pulley is above six feet in diameter, there 
shoultl bp. eight arms, and two spiders when the width of 
face is more than eighteen inches. 

Upon the ends of the arms are flat" pads," which should 
be of just sufficient width to extend across the inner face of 
t he wooden rim, as described; that is, three inches less than 
the width of the finished pUlley, These pads are gained into 
the inner side of the rim; the gains being cut large enough 
to admit keys under and beside the pads. When the keys 
are well driven, strong" hLg" screws are put through the 
ends of the arm into the lim. This done, an additional 
"round" is put upon each side of the rim to cover bolt heads 
and secure the keys from ever working out. 'I'he pulley is 
now put to its place on the shaft and keyed, the edges trued 
up, and the face turned off with the utmost exactness. 

For small drivers, the best construction is to make an iron 
pulley of about eight inches Ie,s diameter and three inches 
less face than the pulley required. Have four lugs, about 
an inch square, cast across the face of this pulley. Make a 
wooden rim, four inches deep, with face equal to that of the 
iron pulley, and the inside diailleter equal to the outer diam
eter of the iron. Drive this rim snugly on over the rim of 
the iron pulley having cut gaind to receive the lug�, together 
with a hard wood key beside each. Now add a round of cants 
upon each side, with their inner diameter le�s than the first, 
so as to cover the iron rim. If t he pulley is designed for 
heavy work, the wood should be maple, and should be well 
fastened by lag screws put tbrough the iron rim; but for 
light work, it may be of basswood or pine, and the lag screws 
omitted. But in all cal'es, the wood should be thoroughly 
seasoned. 

In the early use of friction gearing, when it was used only 
as backing gear in saw mills, and for hoisting in grist mills, 
the pulleys were made so as to p'.'esent the end of the wood 
to the surface ;and we occa,ionally yet meet with an instancJ 
where they are so made. But such pulleys never run so 
smoothly nor drive so well as those made with the fiber more 
ile�ll in a line witb the work. Eeside31 it is much more dii-

ficult to make up a pulley with the grain placed radially, and 
to secure it so that the blocks will not split when put to heavy 
work, than it is to make it up as above described. 

As to the width of face required in friction gearing: When 
the drivers are of maple, a width of face equal to that reo 
quired for a good leather belt (single) to do the same work is 
sufficient. 01', to speak more definitely, when the travel of 
the surface is equal to twplve hundred feet per minute, the 
width of face should be at least one inch for each horse pow· 
er to be transmitted, and for drivers of basswood or pine, one 
and a half to two inches. 

The driven pulleys, as before stated, are wholly of iron. 
They are similar to belt pulleys but much heavier, having 
more arms and stronge� rim. The arill should be straight 
rather than curved, and there should be two sets of arms 
when the face of the pulley is above sixteen incli6s. For the 
proportion of these pulleys, a very good rule is to mahe the 
thickness of rim two and a half per cent of the diameter, 
that is, when the pulley is forty inches diameter, the rim 
should be an inch thick. 

To secure perfect accuracy, these pulleys must be fitted and 
turned upon the shaft; and when large, should rest iu jour. 
nal boxes in the latter while being tU1'llcd. If simply swung 
upon the lathe centers, they are liable to vary while the work 
i3 being done. When turned exactly true, round and smooth, 
these pulleys must be carefully and accurately balanced. 
The neglect of this last essential point has worked the de· 
struction of otherwise well made friction pulleys. 

When thus constructed, there is a beauty about the move
ment of this geariug, which at once enlists the favor of all 
who can appreciate the" music of motion," and gives charac
ter to i�s builder. Its efficiency and peculiar advantages will 
be more fully shown in a future article. 

- .... 

Sea 'Veed as a Fertilizer. 

The sea weeds that are thrown up on the shores of salt 
Wll.ter have long been prized in this country, as in Europe, 
for their fertilizing action when applied to t.l:..e soil. The 
annals of Scotch and Irish husbandry contain ample tesli 
mony to their value, and it has been asserted that the recent 
great advance in the cost of iodine largely depends upon the 
fact that much of the sea weed, which was formerly burned 
for the iodine makers, is now employed for agricultural pur
poses. 

I have recently examined a sample of a commercial arti
cle brought into the trade by the Quinnipiac Fertilizer Com
pany, of New Haven, under the name of "Kelp Fertilizer." 
This is simply sea weed dried and reduced to sucb. plllveriza
tion that it readily passes a sieve with one fourth inch 
llieshes. Professor D. C. Eaton pronounced the sample I an
alysed to be chiefiy 1J!UCU8 nodu8u8 or rock weed. 

Its composition, as taken from a bag of 100 Ibs. weight, 
was: 

Moisture .... ...... . . .. . _ ......... . .... ,. 11'01 
9rganic matter (by difference) .......... 69'10 
Sand . . · · · · · · · · · · ·  . . . . . . .. ... .. . . ..... '.. 1'59 
Sulphuric acid (803)" ........... ....... 6-82 
Phosphoric acid (P�05)" " " " " " " " "  0'28 
Lime · . ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  ' ., 1'10 
Magnesia, ............................... 1'19 
Oxide of iron (Ft3203).... .......... ....... 0'37 
Potash .... ,. .... . .. .... . . .. .. .. ... .. .... 2'18 
Soda ... . · . . . . .  , · , · · ·  . . .  · · · . · ·  . . . . . . .  · . · .  2'22 
Chloride (and iodide) of sodium ........ .. 4'14 

100'00 
The crude ash=21'13 per cent. 

Nitrogen=1 20, equivalent to ammonia. 1·46 per cent. 
In this analysis, the uried subBtance was carbonized at a 

low heat, and extracted with water, before incinerating. 
On comparison with stable manure of good quality, using 

the average of a number of analyses of the latter, it appears 
that the relative quantities of the active ingredients are ex
pressed by the following figures: 

Stable Manure. Kelp Fertilizer. 

Organic matter . .. . . .. . 1 5-6:\-
Nitrogen ............ .. 1 2-3 
Phosphoric acid ...... , 1 1-2t 
Sulphuric acid ........ 1 23-25 
Common salt .......... 1 37-54 
Soda .......... " . . ... 1 23-32 
Potash . . . . . . . . . . . . . . .. 1 3-4 
Lime . . . . ...... . . .  · · · ·  1 2-2t 
Magnesia ............. 1 1-6 

It thus appears that, by the addition of thirty pounds of 
fifh guano (containing two pounds each of nitrogen, phos
phoric acid and lime) to 1,970 pounds of the dry kelp, the 
tun of mixture would be worth, as fa r as can be judged 
from the quantity of the several solid ingredients, five times 
as much as the best stable manure. This consideration is 
one of high importance where, as in the Connecticut valley, 
stable manure Eells for $10 to $15 per cord and often cannot 
be got at any price. The mixture named mal,es a pretty 
close imitation of stable manure in a dry and therefore con
centrated form. 

"'hen used fresh from the sea shore, as thrown up by the 
tide, sea weed speedily suffers decomposition, and disappears 
in a short time; its saline ingredients become a part of the 
soil, but its organic matter would seem to be of little per
manence. 

Once dried, however, it becomes a rather slow acting fer
tilizer, and in various instances, where it was nsed in field 
trials last year, it gave the best results when applied very 
early to as to become fully 13 wollen with the - spring rains. 
It is deemed advisable to use with it a small lluantity of 
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some active nitrogenous manure.-S. lV. John8on, in the 
American Ohemist. 

------------.......... � ..... -----------

Patent Suit on Car Wbeeb. 

In the Supreme Court of t he United States, Mowry V8. 
Whitney-appeal from the Circuit Court for the. Southern 
District of Ohio. 

This suit was brought by Whitney to restrain Mowry from 
an alleged infringement of a patent, granted to -Whitney in 
1848 and extended in 1862, for a process pnlonging the tIme 
of cooliu6", in connection with annealing cast iron car 
wheels. 

The defence was that the process was not new, and that 
the appellailt had not adopted it in his mode of cooling cast 
iron wheels. The decree was for the complainant, and the 
case being referred to a Master for an account, the SUIll re
ported in favor of Whitney by that officer was about one 
hundred and twenty thousand dollars. It is here insisted 
that the Court erred in holding that Whitney's patent is pro
tected against prior annealing processes, because former 
processes were confined to .. unchilled articles," and also in 
deciding that the F�ppellant's process was an infringement of 
the patent, when they were, in point of fact, essentially dif
ferent. One cools by placing the wheel in a cooler and the 
other in a net chamber. The patent of Whitney is invalid 
because there is no novelty ill it. It is simply the applica
tion, of a process well knowB, to a purpose analogous to pur
poses to which it had been applied long anterior to the al
leged invention. It is also urged that it is void because what 
iJ claimed is not useful, as the process would destroy the 
hardness of the rim (or chill) of the wheels, and thus detract 
from their durability. It is further contended that the Court 
erred in apportioning the profit of Mowry by the alleged in
fringement, and in overruling the exception taken to the re
port of the Master. C. B. Collier and A. G. Thurman for ap
plicant; H. Baldwin, Jr., E. W. Stoughton and B. R. Curtis 
for appellee. 

........ 

Bailey's Paper Barrels. 

Mr. William H. Bailey has recently patented, through the 
Scientific American Patent Agency. an improved paper balTel, 
intended as a means for protecting non-liquid contents of 
barrels from loss, adulteration, and change of trade mark. 
The paper barrel is to be used within a wooden barrel and 
properly printed, to show the mark of the manufacturer, 
even if the same should have been erased from the wooden 
b.:urd. In the sale of flour, sugar, paints, etc., it often occurs 
that di�honest dealers will remove the barrel heads of infe
rior brands and substitute therefor those marked with the 
names and devices of superior qualities, thereby seriously 
injuring the public and the most conscientious manufactur
ers. This will be made impossible by the application of the 
inner paper barrel, which is printed at both ends, and mark
ed with the firm name and device, and which cannot be 1'1'
moved without being destroyed and having the contents of 
the barrel entirely dIsplaced. The paper barrel also pre
vents the adulteration of the contents of the barrel and the 
escape of the contents through crevices between the staves, 
which at present occasions serious losses to dealers and con
sumers. 

'I'he paper barrel is made to fit exactly within the wooden 
barrel and with heads at the ends. These heads are also cut 
out of papsr, and gummed or otherwise fastened to the eides 
either by having lips or ears on the latter overlap the heads, 
or by having lips or a flange on the head gummed to the 
sides, or otherwise. In place of paper, equivalent simple or 
compound fabrics may be employed. The bulging body of 
the paper barrel is made in sections properly gummed to-
gether or in one piece. 

• 

In usiug the invention, the paper barrel fitted with one 
head is firmly gummed or held in place within the wooden 
barrel , and then filled as far as required. The other heall is 
then gummed or fastened to the body. The wooden barrel 
head is finally put on. 

----_. -.. -----

Roebling's Rubber Fillings for tbe Grooves 01' 

Tra nsmission Wheels. 

This is a rubber lilli tlg for lining the grooves of cast iron 
wheel&, which run at a great velocity and are principally 
used for the purpose of transmitting power to distant points 
by means of wire ropes. The same filling may, however, be 
used for other grooved wheels running at a slower speed,and 
for different purposes. 

It is com posed of a core of hard rub bel', surrounded by a 
skin of soft rubber, about one eighth of an inch thick, more 
or less. This coat of soft rubber extends along the two fides 
and the bottom, and is omitted on top, where the rope rests. 
By means of this combination two difficulties are overcome. 
One is the difficulty of inserting the filling into the dovetailed 
groove and yet having it large enough to fill the groove com
pletely and not be thrown out by the centrifugal force, which 
is very great, owing to the high velocity of the wheels. The 
other difficulty is to find a material hard enough on top to 
resist the wear of a rapidly running rope, and at the same 
time have the necessary velocity. 'I'his is accompl ished by 
surrounding a core of hard rubber by a skin of soft rubber, 
which has elasticity enough to allow of its being driven into 
the groove and of expanding sufficiently afterward to hold it 
there, and yet is hard enough to resist the wear of the rope. 

This improvement is calculated to remove one of the chief 
drClwbacks incident to the telodynamic system of transmit
ting power through long' distance? It was patented through 
the Scientific American Patent Agency, March 19, 1872, by 
Mr. 11. Roebling, of Trenton. N. J. 

_ .... aaa 

fr is a miserable economy to sa·-re time by robbing your
sl'lf of necessary sleep. 
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